




Sleep disturbances following traumatic
experiences in childhood and adolescence: 
a review
Schlafstörungen nach traumatischen
Erfahrungen in Kindheit und Jugend:
ein Überblick
 Zusammenfassung Die vorlie-
gende Überblicksarbeit befasst sich
mit den Langzeitfolgen von trau-
matischen und schwer belastenden
Erfahrungen in der Kindheit – ei-
nem Forschungsbereich, der in den
letzten 10 Jahren ein zunehmendes
Interesse erfuhr. Die Ergebnisse
mehrerer teilweise groß angelegter
Langzeitstudien weisen darauf hin,
dass früh einwirkende körperliche
und psychosoziale Stressoren die
Vulnerabilität für physische und
psychische Störungen im Erwach-
senenalter erhöhen können. Der
Schlaf und das Traumgeschehen
scheinen dabei ebenfalls betroffen
zu sein. In verschiedenen Studien
zeigten sich Zusammenhänge
zwischen Beeinträchtigungen des
Schlafs und Belastungen in der
Kindheit wie körperlichem und
psychischem Missbrauch, Vernach-
lässigung, familiärer Gewalt und
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Unfällen, aber auch Krieg und
Katastrophen. Zu den am häufigs-
ten beobachteten Beschwerden
solcher traumatischer Erfahrungen
gehören Ein- und Durchschlaf-
störungen, nicht erholsamer Schlaf,
das vermehrte Auftreten von
Nachtschreck sowie Angst- und
Albträumen. In polysomnographi-
schen und aktometrischen Auf-
zeichnungen wurden bei Betroffe-
nen eine geringere Schlafeffizienz,
häufige und längere nächtliche
Wachphasen sowie vermehrte
Köperbewegungen im Schlaf ge-
funden. Solche Beeinträchtigungen
des Schlafs können eine kurzfris-
tige Folge traumatischer Kind-
heitserlebnisse sein, können aber
auch Jahre nach der traumatischen
Erfahrung noch fortbestehen. Die
Suche nach einem empirisch
abgesicherten Erklärungsmodell
zur Langzeitwirkung von traumati-
schen Erfahrungen auf den Schlaf
ist noch nicht abgeschlossen.








 Schlüsselwörter Trauma –
Kindheit – Schlaf – Insomnie –
Albträume
 Summary The present review ar-
ticle discusses the long-term effects
of traumatic and stressful events in
childhood – a research area that has
attained growing interest in the last
decade. The results of several long-
term studies, some of them large-
scale, indicate that early physical
and psychosocial stressors can lead
to an increased vulnerability to
physical and mental diseases in
adult age. Sleep and dreaming seem
to be affected as well. Several stud-
ies yield evidence that physical and
emotional abuse, neglect, familial
violence and conflicts, injuries,
accidents, war and disasters experi-
enced during childhood are asso-
ciated with sleep disturbances. Dif-
ficulties initiating and maintaining
sleep, non-restorative sleep and an
elevated frequency of night terror,
anxiety dreams and nightmares are
among the most commonly report-
ed problems. Polysomnographic
and actigraphic recordings show
reduced sleep efficiency, more fre-
quent and prolonged night awaken-
ings and increased body movement
during sleep in individuals who re-
port traumatic experiences. Sleep
disturbances can be an immediate
effect of traumatic childhood expe-
riences, but can also persist for
years after a stressful event. The
search for an empirically founded
theory explaining the relations be-
tween traumatic childhood experi-
ences and sleep is not yet conclud-
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Introduction
The development of the sleep-wake system is one of the
first markers of early bio-behavioural organisation and
adaptation [91]. This developmental process involves
complex biological, physiological and psychosocial
mechanisms that commonly lead to the achievement of
consolidated sleep-wake patterns. The high prevalence
of sleep disturbances in early childhood reflects the vul-
nerability of this process to disruptive influences [58, 70,
77]. In early childhood, disturbed sleep has often been
associated with difficult temperament (e. g., [79, 82,
93–95, 98]), while in older children and adolescents, ab-
normal sleep patterns and sleep disorders rather seem
to be related to stress (e. g., [33]), psychopathology (e. g.,
[21, 34]), and abuse and neglect (e. g., [8, 9, 59, 78]). The
present article gives an overview of the current state of
research concerning short and long-term effects of trau-
matic experiences in childhood and adolescence on
sleep. Current approaches explaining the relation be-
tween sleep and stressful events will be outlined and as-
similated into an integrative model.
Effects of traumatic events in childhood and
adolescence on health 
In the past decade, a number of studies have been pub-
lished addressing the long-term effects of traumatic
events on health (e. g., [31, 40, 85]). The scope of analys-
ed stressful events ranged from singular life-threatening
events (type I trauma: e. g., severe accidents, disasters,
and violent crimes) to less noticeable strains that can be
traumatising due to their recurring occurrence (type II
trauma: e. g., extreme neglect, experiences of violence
and abuse).
In the context of a large-scale longitudinal study with
more than 17,000 adult Americans, Felitti et al. [31]
found a significant relation between the severity of ad-
verse childhood experiences (ACE) and health risk be-
haviours (e. g., alcohol and drug abuse, smoking,
promiscuity) as well as an increased incidence of specif-
ic diseases in adult age (e. g., cancer, chronic lung dis-
ease, skeletal fractures, liver diseases). There seems to be
a dose-response relationship between these disorders
and earlier stressful life events. Further analyses within
the ACE study revealed correlations between ACE and
ischemic heart disease [23], obesity [96], alcohol abuse
[25], and depressive disorders [17] in adult age. In a re-
trospective survey with 205 females, Spertus et al. [85]
identified emotional abuse and neglect in childhood as
significant predictors for heightened anxiety, depres-
sion, post-traumatic stress symptoms and somatization
symptoms. In a study by Goodwin and Stein [40], child
abuse and neglect were associated with an increased risk
for a wide range of physical illnesses in adult age (lung
diseases, peptic ulcer, arthritic disorders, cardiac disea-
ses, diabetes, autoimmune disorders). Similarly, a num-
ber of surveys document that adults who report stressful
childhood experiences more often suffer from anxiety
disorders [97], post traumatic stress symptoms such as
hypervigilance or sleep disturbances [1],and show more
psychopathological symptoms [32].
The effects of traumatic experiences on sleep 
Traumatic events and other emotionally stressful expe-
riences can have short and long-term negative effects on
sleep. This association is especially strong after the con-
frontation with traumatic events in which the affected
persons had to fear for their life or their physical in-
tegrity and showed intensive reactions of fear, help-
lessness and terror. Difficulties initiating and maintain-
ing sleep, non-restorative sleep, increased occurrence of
anxiety dreams and nightmares, somnambulism and
pavor nocturnus are counted among the most fre-
quently reported complaints (e. g., [63, 64]) and can per-
sist for years after the occurrence of the stressful event
(e. g., [57, 61, 73]). These sleep disorders are part of the
diagnostic criteria for acute stress disorder and post
traumatic stress disorder (PTSD). They are the most
thoroughly investigated symptoms in the context of
these disorders. While most studies investigating PTSD
come to similar conclusions concerning subjective sleep
reports, the results of sleep laboratory studies are in-
consistent. Even years after the traumatic events, poly-
somnographic recordings of patients with PTSD showed
significantly lower sleep efficiency, more and prolonged
awakenings after sleep onset, more arousals and body
movements, a lower amount of slow wave sleep, more
REM-sleep, longer REM latency and higher REM density
compared to healthy controls (cf. review articles, [4, 12,
46, 55, 66]). Other studies however did not find any sig-
nificant differences between patients with PTSD and
controls concerning their sleep measures. One explana-
tion that could account for this discrepancy are the small
sample sizes used in most of the latter studies; further-
more, some of them did not adequately consider medi-
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pervigilance, maladaptive sleep be-
haviours, secondary anxiety condi-
tioning processes as well as
disturbances of trauma processing
and memory functions during sleep
are hypothesized to be factors in-
volved.
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cation and psychiatric comorbidity common in patients
with PTSD. Moreover, most studies addressing sleep dis-
turbances in PTSD have been conducted with combat
veterans; these results are not generally applicable to
other forms of traumatic experiences.
As various studies demonstrate, traumatic childhood
experiences which do not necessarily lead to a full-syn-
drome PTSD can also have short and long-term effects
on sleep (e. g., [37,42,80]).Among the investigated types
of distress are family stress, child abuse and neglect, in-
juries and accidents as well as experiences of war or dis-
asters.
■ Family stress
Several recent studies investigated the question in which
way familial stressors and/or a negative child-parent-re-
lationship have negative effects on infant sleep. Sadeh et
al. [81] found that a family stress index comprised of
questions regarding relocation, hospitalisations, loss,
illness, and emotional turmoil was associated with poor
sleep quality, assessed through actigraphy, which was
characterized by increased night awakenings and re-
duced sleep amount in elementary school-age children.
In a study by Bates et al. [7], family stress was asso-
ciated with bedtime and sleep time variability in pre-
schoolers. In other studies a poor parent-child rela-
tionship [56] and insecure maternal attachment [10]
were related to children’s sleep problems. In a survey by
El-Sheikh et al. [28] with healthy 8- to 9-year-olds, ma-
rital conflicts were linked to disruptions in the quantity
and quality of children’s actigraphically assessed sleep
as well as to subjective sleepiness. In a prospective study
on long-term effects of family conflicts on sleep,Gregory
et al. [42] found a significant longitudinal relation be-
tween the experience of family conflicts in childhood
(between age 7 and 15) and the development of insom-
nia at the age of 18. There was a dose-response re-
lationship, whereby the more intense the family con-
flicts, the greater the young person’s likelihood of
developing insomnia at 18 years.
■ Child abuse and neglect
The definitions of various forms of child abuse highly
depend on cultural norms. In western industrial coun-
tries, sexual abuse is broadly defined as any sexual or
sex-related activity occurring between a minor and a
distinctly older person. Physical abuse includes un-
acceptable means of inducing pain and intentional
bodily harm to a child. Emotional abuse includes re-
current parental criticism, rejection, degradation, con-
tempt, and lack of attention. The concept of neglect is
more complex to define; it is usually applied when pri-
mary caregivers fail to reasonably meet minimal stan-
dards of child care such as feeding, health care, safety,
and availability [76]. Child abuse, in particular sexual
abuse, has often been linked to altered sleep patterns
and sleep disturbances (e. g., [38, 39, 59, 71, 78]). How-
ever, most of these studies were based on parent-repor-
ted sleep measures. Sadeh et al. [80] used objective
measures in order to examine the relations between
child abuse and sleep patterns. The authors investigated
the sleep of 39 children aged 7 to 14 which were hospi-
talised in a psychiatric inpatient unit. Child abuse was
significantly associated with specific actigraphic sleep
patterns: Physically abused children (with and without
a history of sexual abuse) showed significantly lower
sleep efficiency and spent proportionally less time in
quiet-motionless sleep than did sexually abused and
non-abused children. Glod et al. [37] came to similar
conclusions. The authors analysed the actigraphic re-
cordings of three nights in 19 physically and sexually
abused children, 15 non-abused normal controls, and 10
depressed children. On average, abuse began early in life
(at age 3.7 ± 2.0), with the last episode of abuse 3.3 ± 3.2
years before the study.Abused children were twice as ac-
tive at night as normal and depressed children and had
significantly longer sleep latency and decreased sleep ef-
ficiency. Similar to the study by Sadeh et al. [80], physi-
cally abused children had more impaired sleep effi-
ciency than sexually abused children.
In another study by Sadeh et al. [78], parent reports
of their children’s sleep in the home setting revealed sig-
nificantly more sleep problems in sexually abused child-
ren than in non-abused children. When these children
were observed on the hospital unit however,both groups
showed comparable sleep measures. The lack of signifi-
cant sleep problems in the hospital setting raised the im-
portant issue of the contextual factor in sleep studies of
traumatised children. The authors assumed that hospi-
talised children perceived the inpatient unit as relatively
secure shelter where they can sleep safely, in contrast to
their chronic need for hypervigilance in their natural
environment. Accordingly, therapeutic efforts should
aim at (re-)establishing a sense of security in the child’s
natural sleeping environment.
Interestingly, the sexually abused children examined
by Sadeh et al. [78] were also of significantly shorter
stature than the non-abused children. The fact that
growth hormone is secreted mostly during deep sleep
stages raised the possibility that sleep disturbances
mediate growth retardation in abused children. How-
ever, this presumption could not be supported directly
by the findings of this study and should be further in-
vestigated.
Chambers and Belicki [16] examined the long-term
effects of abuse on sleep by letting 97 university students
retrospectively assess their childhood with regard to
traumatic and abusive experiences. Participants with
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this kind of childhood experiences reported signifi-
cantly more nightmares and sleep disturbances in adult
age than other participants. Similarly, in a prospective
longitudinal study, Noll et al. [62] investigated the rela-
tion of sexual child abuse and sleep problems in a sam-
ple of 147 young females. 10 years after the abuse, par-
ticipants who had been sexually abused in childhood
reported significantly more often that they suffered
from sleep disorders than did controls. In addition, the
results of other studies investigating the effects of sexual
child abuse on mental health in adult age provide fur-
ther evidence that the emotional strains experienced in
childhood lead to an increased incidence of nightmares
and sleep disorders even years after the abuse [19, 24, 36,
47].
■ Injuries and accidents
Kravitz et al. [54] assessed the long-term effects of burn
injuries on sleep in 82 children and adolescents which
had sustained severe burn injuries dating back 7.3 years
on average with a minimum of 1 year.The affected child-
ren presented severe sleep disorders which manifested
as nightmares (37%), bed-wetting (24%), and sleep-
walking (18%). Ellis et al. [26] found increased night-
mares and other sleep disturbances in 45 school child-
ren aged 6 to 16 who had suffered a road accident 4 to 7
months ago. Stoddard et al. [86] as well document a cor-
respondence between severe burn injuries and an eleva-
ted frequency of nightmares in children. In an investi-
gation on the effect of injuries on sleep, Kaufman et al.
[50] assessed 19 adolescents through polysomnographic
measures in the sleep laboratory and actigraphic re-
cordings at home, who had suffered minor head injuries
not less than 3 years ago. In both settings, they showed
significantly lower sleep efficiency as well as more and
prolonged nocturnal awakenings compared with age
and gender-matched normal controls. In a similar study,
Pillar et al. [65] examined the effects of minor head in-
juries, dating back 0.5 to 6 years on average, on self-
reported sleep measures in 98 children and adolescents.
Again, they presented significantly more sleep disturb-
ances than matched normal controls. The authors claim
that these disturbances can not be explained organically
but are a consequence of the emotional distress caused
by the injury. In order to support this presumption, they
quote the findings by Farmer et al. [30], who investigat-
ed consecutive neurobehavioral symptoms in children
with minor head injuries. In this survey, the prevalence
of sleep disorders was not larger than in children with
injuries in other body regions.
■ War and disasters
A great number of scientific articles describe the imme-
diate effects of war experiences, natural and other dis-
asters on sleep in children.In their review on war-related
stress in children, Jensen and Shaw [49] indicated that
there are inconsistent and controversial findings on
children’s reactions to war-related stress. The authors
suggested that children’s cognitive immaturity and
adaptive flexibility may mitigate the anticipated stressful
effects,and that the actual proximity or level of direct ex-
posure to the disaster are further important factors in
this process. Rofe and Lewin [72] report that children
who lived in areas with massive terror activities slept lon-
ger and had less bad dreams compared to children who
lived in less threatened war zones. The authors suggest
that children who experience constant war threats de-
velop repressive coping mechanisms that might protect
them against sleep disorders.However,being directly ex-
posed to terror attacks has a negative effect on children’s
sleep and wellbeing.Raviv und Klingman [69] investiga-
ted the effects of a terror attack in which 86 children had
been held hostage during 16 hours.The attack ended in a
release operation in which 22 children were killed and 60
injured.In a follow-up evaluation,75 percent of the child-
ren suffered from insomnia, nightmares and other psy-
chosomatic problems. Sleep disorders and nightmares
were also found in children who had experienced a sni-
per attack at their school [67], a storm in which a child
died through a stroke of lightning [22], and the earth-
quake in Armenia in 1988 [68]. In a large-scale study,
Shannon et al. [84] examined 5687 school children in
South Carolina after the hurricane Hugo disaster.Repeti-
tive nightmares were reported subsequently by 5% of the
girls and 3.7% of the boys. Sleep disorders were found in
20% of the children, independent of gender.The fact that
the incidence of sleep disorders and nightmares de-
creased with advancing age leads to the assumption that
younger children might have more difficulties adjusting
to this kind of stressful event.
Media news of disasters as well can provoke sleep
disturbances in children.5 to 7 weeks after the explosion
of the space shuttle “Challenger” in January 1986, more
than half of a sample of children who had seen news-
casts of the event suffered from anxiety dreams that
were associated with the explosion [90]. 14 months after
the event, the incidence of these dreams had decreased
markedly. Terr [87, 88] conducted an extensive evalua-
tion in the aftermath of a hijacking incident. 25 school
children aged 5 to 14, who had been able to free them-
selves from a truck trailer after 27 hours of hostage, sub-
sequently developed fears of the dark, of cars etc., and a
pessimistic view of their future. In the immediate after-
math of the event, the children suffered from sleep-re-
lated problems such as pavor nocturnus and nightmares
in which the stressful event was recurrently re-experi-
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enced. Gradually, the dream contents changed and the
frequency of nightmares decreased, but the high anxiety
level during nightmares persisted. Even 4 to 5 years 
after the incident, 14 ex-hostages still had repetitive
dreams of their own death [88]. In a control group of 25
children, 8 also reported dreams of dying [89], yet in 6 of
these cases, Terr [89] found evidence for a very stressful
event (severe accident of a parent, very severe illness, ex-
perience of an earthquake, witnessing of grandfather’s
death).
Own research
Within the scope of own research projects, we found sig-
nificant inverse correlations between the duration and
intensity of recalled stressful events in childhood and
youth and self-reported sleep quality in adult age in a
sample of 381 healthy subjects [2]. In another study, the
effects of induced stress on sleep were assessed and link-
ed to the amount of recalled stressful events in child-
hood and adolescence [5]. The sleep behaviour of 40 fe-
male university students was actigraphically assessed in
four consecutive nights in the natural home environ-
ment. In the fourth night, stress induction was conduc-
ted by presenting five documentary film scenes depic-
ting stressful experiences such as violence or abuse. In
the subsequent night, the group with more reports of ad-
verse childhood experiences (ACE) showed lower sleep
efficiency and more body activity than the control
group. Yet, these differences were only found during the
first half of the night. In a very recent study [3], 59 pa-
tients with primary insomnia (aged 43.8 ± 8.8 years)
were allocated to two groups (high-ACE group/low-ACE
group) according to their answers in the Childhood
Trauma Questionnaire (CTQ; [11]). According to the
CTQ scores, 27 (46%) of the insomniacs had been ex-
posed to severe stressful events in childhood and adoles-
cence. The patients spent three nights in the sleep labo-
ratory, including one acclimatisation night. In the two
subsequent nights, they were instructed in random or-
der to recall either especially positive or extremely ne-
gative life events before bedtime. Independent of testing
conditions, the high-ACE group had significantly lower
slow wave sleep, more wakefulness after sleep onset, and
more movement and cortical arousals than the low-ACE
group in all three nights. The actigraphic recordings as
well showed lower sleep efficiency and more body
movements during sleep in the high-ACE group.
Theoretical frameworks
So far, there is no empirically confirmed theory that
could conclusively explain the relation between trau-
matic experiences and sleep. Nevertheless, the research
efforts of the past years yielded various theoretical ap-
proaches – mainly originating from the field of trauma
research – which offer explanations for the development
of sleep disorders and nightmares.
■ Hyperarousal and hypervigilance in traumatised
persons
Morin [60] explains impaired sleep against the back-
ground of a persistent physiological hyperarousal, a
constant state of excessive agitation that manifests in
involuntary reactions of the autonomic nervous system,
hypervigilance, increased startle responses, or elevated
irritability. This form of activation can be cognitive or
emotional and results in delayed sleep onset, more awa-
kenings after sleep onset, and increased body move-
ments during sleep. Since stress is often associated with
increased anxiety, physiological and emotional arousal,
increased vigilance, and activation of the sympathetic
nervous system, several authors suggest that severe psy-
chosocial stress might cause physiological changes in
children which can interfere with sleep and contribute
to an acute manifestation of insomnia. This assumption
is supported by findings of El-Sheikh and Buckhalt [27].
In a study with healthy school children, they found that
increased emotional reactivity and reduced vagal regu-
lation during a stressful task were significant predictors
for self-reported as well as objectively measured quali-
tative and quantitative sleep disturbances. The percep-
tion of the sleeping environment as a secure place is
crucial for restorative sleep. Feelings of threat and in-
security during sleep, which can occur in the context of
various sources of childhood stress and particularly in
association with sexual abuse, can lead to hypervigi-
lance incompatible with sleep. This hypervigilance,
according to Dahl [20], can be seen as an important
adaptation response that facilitates coping with life-
threatening events and permanently perceived danger.
Barlow [6] explains the state of increased vigilance as a
means to avoid or cope with future potentially threaten-
ing events.
Several authors have linked sleep problems to noc-
turnal cognitive hyperactivation (worry and rumina-
tion), a condition that seems to play an important role in
the maintenance of difficulties initiating and main-
taining sleep (e. g. [29, 45]). Gregory et al. [42] assume
that children who grow up in difficult home environ-
ments are particularly susceptible to developing such
cognitive styles.
■ Chaotic family environment 
Gregory et al. [42] assume that growing up in disorga-
nized familial structures may be incompatible with
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good sleep hygiene (e. g., lack of sleep rituals, in-
appropriate levels of noise), which has a negative impact
on sleep and might lead to the development of inade-
quate sleep patterns that can persist far into adulthood.
Correspondingly, Gregory et al. [43] found significant
correlations between family chaos and sleep disturban-
ces in children.
■ Maladaptive sleep patterns acquired over time 
According to Morin [60] the development of insomnia is
characterized by processes of classical conditioning that
lead to the development of conditioned arousals. These
can be triggered by signals coming from the sleeping en-
vironment and add to the chronification of the disorder.
Similarly, Krakow et al. [52] assume that over time, due
to maladaptive learning processes, trauma-related sleep
disorders can occur independently of their original trig-
gers.
■ Nightmares as reactions to stress 
Nightmares are an immediate reaction to stress and
emotional strain. A number of studies have found cor-
relations between the intensity of experienced stress
and the incidence of nightmares [18, 48, 51]. Fisher and
Rinehart [33] found a significant association between
children’s physiological reactivity, the level of arousal
(cortisol level, electrodermal activity) evoked through
an experimental stressor (stroop-test), and the inci-
dence rate of parasomnias. Some dream researchers as-
sume that daytime experiences are incorporated into
dreams in the form of so-called day residues, especially
if they are emotionally significant (e. g. [13]).Also, solely
emotional states can expand into the dreams appearing
at night as dream feelings with emotionally congruent
contents. In this sense, nightmares could be explained as
nocturnal replication of diurnal states of anxiety.
■ Disturbed trauma processing and memory functions
A number of authors postulate that the processing of
stressful events is attributable to modifications of the re-
spective memory representations during sleep. On the
one hand, this hypothesis is based on a presumed mem-
ory-consolidating function of sleep (e. g., [35]) and on
the other hand on various assumptions concerning pro-
gressive-sequential processing of emotional experien-
ces in REM-sleep and dreaming [14, 41, 53]. Regarding
the function of dreaming, Kramer [53] distinguishes
two possible patterns: (a) a progressive-sequential pat-
tern in which unresolved daytime problems are reac-
tivated, processed and eventually solved, and (b) a re-
petitive-traumatic pattern in which stressful events are
recurrently reactivated during dreaming without any
notable progress towards the solution of the problem.
Changing dream contents and a decrease in intense feel-
ings of anxiety might be an indication of successful
stress management. As a matter of fact, various authors
[15, 19, 90, 92] found that with increasing time, dream
contents tend to gradually differentiate from the origi-
nal perceptions of an event and to become less stressful.
These findings support the assumption of a continuum
ranging from post-traumatic replication dreams to
nightmares and to anxiety dreams. Thus, persistent
nightmares, particularly post-traumatic replication
dreams, might be indicators that the processes of inte-
gration and network consolidation of the traumatic
memory representations are impaired.
An integrative approach
On the basis of the above-quoted approaches,we suggest
an integrative model of the development and mainten-
ance of sleep disturbances in the aftermath of extremely
stressful or traumatic life events (see Fig. 1). So far, this
model is only of hypothetic character and needs to be
further empirically verified. It assumes that multiple
and prolonged experiences of extreme stress activate
neuroendocrine and cognitive-emotional adaptation
processes that result in a decreased psychophysiological
threshold for arousals and in the development of a chro-
nic hyperarousal. If an individual’s resources for arousal
reduction are insufficient, the increased vulnerability to
react to stress with arousals can have negative effects on
sleep. In addition, the model suggests that information
processing is influenced by memory representations of
extreme stress not only during wakefulness, but also du-
ring sleep. During the day, this manifests in an increased
vigilance to possible anxiety and stress triggers or an
anxious-fearful information processing style. During
sleep, these mechanisms can facilitate the reactivation of
stress-related memory contents (e. g. in the form of an-
xiety dreams and nightmares) which again are accom-
panied by physiological patterns of arousal that can
cause awakenings or non-restorative sleep (e. g., [83]).
Conclusion and future directions 
Traumatic experiences in childhood and adolescence
seem to be a significant risk factor for the development
of mental and physical disorders in adult age. Research
concerning short- and long-term effects of traumatic
experiences on sleep is still in the early stages. However,
a number of empirical investigations provide evidence
that there is a link between traumatic experiences in
childhood and sleep disturbances. During traumatic
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events as well as for years afterwards, children and
adults show an elevated frequency of stress and anxiety
dreams, less sleep efficiency, prolonged sleep latency
and more nocturnal awakenings. The clinical relevance
of these findings becomes evident considering the fact
that persistent sleep disturbances can provoke a number
of consecutive symptoms such as daytime sleepiness,
loss of energy, elevated anxiety, states of stress and asso-
ciated functional impairment [99] – symptoms that po-
tentially add to an increased vulnerability to other men-
tal and physiological disorders and might foster their
development and maintenance. Usually, associations
between traumatic experiences and sleep disorders are
assumed only if they are reported by the affected pa-
tients and co-occur within a relatively short timeframe.
Since the anamnesis of traumatic experiences is not part
of the routine diagnostic screening for sleeping disor-
ders, this aspect can easily be overlooked. If indeed past
traumatic experiences have contributed to the develop-
ment or maintenance of actual sleep disorders in an in-
dividual, conventional psychotherapeutic measures
should be complemented with elements of trauma
therapy, much like they are used for patients with post-
traumatic stress disorder (e. g., imagery rehearsal for the
treatment of nightmares; [44, 52]).
Finally, several methodical limitations of the quoted
studies shall be addressed and the potential implications
for future research in the field of trauma and sleep shall
be considered. Most of the empirical findings in this
field of research are based on self-reports by parents or
by the children themselves, while objective findings are
few. Since the subjective and parental knowledge about
sleep and sleep patterns can be limited, subjective
assessments can be distorted by the affected person’s
expectations and beliefs (compare Sadeh [74, 75]). The
explanatory power of past findings on sleep quality is
even more restricted as even in those cases where objec-
tive measures were used, these were mainly actigraphic
and not polysomnographic recordings. Moreover, child-
ren’s sleep patterns seem to be very context-dependent:
when examined in a relatively secure and relaxed en-
vironment (e. g. sleep laboratory or hospital unit), child-
ren may present normal sleep patterns even if their sleep
has proved to be significantly impaired in stressful en-
vironments (e. g. in an abusive familial setting). This
carries the risk of overlooking or underestimating exist-
ing sleep disturbances in affected children. Naturalistic
studies with objective measures of sleep parameters
under stressful conditions can provide significant infor-
mation for future research in this field. In addition, most
empirical studies do hardly bring out any specific impli-
cations for the treatment of trauma-related sleep disor-
ders. Moreover, so far only few prospective longitudinal
studies have been conducted and published. Most re-
search work is based on (retrospective) cross-sectional
studies,which does not allow for prognoses about cause-
and-effect relations. Another crucial aspect that has
been disregarded in many studies is the impact of inter-
individual differences concerning sensitivity and re-
activity to stress. Important aspects of the assessment
and interpretation of traumatic experiences, coping
strategies and age-dependent vulnerabilities, as des-
cribed in the corresponding literature, have rarely been
considered in the previous research about childhood
stress and sleep. Therefore it seems vital to systemati-
cally scrutinize the constitutional characteristics,
psychosocial stress factors and neurobehavioural con-
sequences that contribute to the development of sleep
disorders. Once these associations have been more pro-
foundly investigated, it will be possible to deduce speci-
fic target-oriented treatment approaches for subgroups
of sleep disordered patients.
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Fig. 1 Integrative approach for the explanation of
the development and maintenance of sleep disorders
following traumatic experiences
101_110_Bader_Somnologie_299  09.05.2007  13:01 Uhr  Seite 107
108 K. Bader and V. Schäfer
1. Ackerman PT, Newton JE, McPherson
WB, Jones JG, Dykman RA (1998) Pre-
valence of post-traumatic stress disor-
der and other psychiatric diagnoses in
three groups of abused children (sex-
ual, physical, and both). Child Abuse
Negl 22:759–774
2. Bader K, Goetschel R, Capocasale Y,
Hobi V (1999) Einschätzung der Schlaf-
qualität Erwachsener im Zusammen-
hang mit Schwere und Dauer von Be-
lastungen in Kindheit und Jugend.
Verhaltenstherapie 9 (Suppl. 1.3)
3. Bader K, Nissen L, Schäfer V, Schenkel
M, Schwander J (2004) Primäre Insom-
nie im Erwachsenenalter: Der Einfluss
schwerer Lebensbelastungen in Kind-
heit und Jugend. Somnologie 8(Suppl.
1):18
4. Bader K, Schäfer V (2005) Trauma und
Schlaf: Ein Überblick. Verhaltensthera-
pie 15:244–253
5. Bader K, Staub P, Christen R, Bauer C,
Munsch S (2000) Auswirkungen von
Stress auf Schlaf: Belastungen in Kind-
heit und Adoleszenz als Vulnerabilitäts-
faktor? Posterbeitrag Göttingen
6. Barlow DH (2002) Anxiety and its dis-
orders: The nature and treatment of an-
xiety and panic. Guilford Press, New
York
7. Bates JE, Viken RJ, Alexander DB,
Beyers J, Stockton L (2002) Sleep and
adjustment in preschool children: Sleep
diary reports by mothers relate to beha-
viour reports by teachers. Child De-
velopment 73:62–74
8. Beitchman JH, Zucker KJ, Hood JE, da-
Costa GA,Akman D (1991a) A review of
the short-term effects of child sexual
abuse. Child Abuse Negl 15:537–556
9. Beitchman JH, Zucker KJ, Hood JE,
daCosta GA, Akman D, Cassavia E
(1991b) A review of the long-term ef-
fects of child sexual abuse. Child Abuse
Negl 16:101–111
10. Benoit D,Zeanah CH,Boucher C,Minde
K (1992) Sleep disorders in early child-
hood: Association with insecure mater-
nal attachment. J Am Acad Child Ado-
lesc Psychiatry 31:86–93
11. Bernstein DP, Fink L (1998) Childhood
Trauma Questionnaire: A retrospective
self-report. The Psychological Corpora-
tion, San Antonio
12. Caldwell BA, Redeker N (2005) Sleep
and trauma: an overview. Issues Ment
Health Nursing 26:721–738
13. Cartwright RD, Lloyd S, Knight S, Tren-
holm I (1984) Broken dreams: a study of
the effects of divorce and depression on
dream content. Psychiatry 47:251–259
14. Cartwright RD, Luten A,Young M, Mer-
cer P, Bears M (1998) Role of REM sleep
and dream affect in overnight mood re-
gulation: a study of normal volunteers.
Psychiatry Res 81:1–8
15. Cernovsky ZZ (1987) Repetitive escape
nightmares of refugees. Percept Motor
Skills 65:895–898
16. Chambers E, Belicki K (1998) Using
sleep dysfunction to explore the nature
of resilience in adult survivors of child-
hood abuse or trauma. Child Abuse
Negl 22(8):753–758
17. Chapman DP, Whitfield CL, Felitti VJ,
Dube SR, Edwards V, Anda RF (2004)
Adverse childhood experiences and the
risk of depressive disorders in adult-
hood. Journal Affect Disord 82:217–225
18. Cirignotta F, Zucconi M, Mondini S,
Lenzi PL, Lugaresi E (1983) Enuresis,
sleepwalking and nightmares: An epi-
demiological survey in the Republic of
San Marino. In: Guilleminault C, Luga-
resi E (eds) Sleep-wake disorders: Natu-
ral history, epidemiology and long-
term evolution. Raven Press, New York,
pp 237–241
19. Cuddy M, Belicki K (1992) Nightmare
frequency and related sleep distur-
bance as indicators of a history of sex-
ual abuse. Dreaming 2:15–22
20. Dahl RE (1996) The regulation of sleep
and arousal: development and psycho-
pathology. Dev Psychopathol 8:3–27
21. Dahl RE, Puig-Antich J (1990) Sleep
disturbances in child and adolescent
psychiatric disorders. Pediatrician 17:
32–37
22. Dollinger SJ (1985) Lightning-strike
disaster among children. Br J Med Psy-
chol 58:375–383
23. Dong M, Giles WH, Felitti VJ, Dube SR,
Williams JE, Chapman DP, Anda RF
(2004) Insights into causal pathways for
ischemic heart disease: adverse child-
hood experiences study. Circulation
110:1761–1766
24. Draijer N (1990) Die Rolle von sexuel-
lem Missbrauch und körperlicher Miss-
handlung in der Ätiologie psychischer
Störungen bei Frauen. System Familie
3:59–73
25. Dube SR,Anda RF, Felitti VJ, Edwards V,
Croft JB (2002) Adverse childhood ex-
periences and personal alcohol abuse as
an adult. Addict Behav 27:713–725
26. Ellis A, Stores G, Mayou R (1998) Psy-
chological consequences of road traffic
accidents in children. Europ Child Ado-
lesc Psychiatry 7(2):61–68
27. El-Sheikh M, Buckhalt JA (2005) Vagal
regulation and emotional intensity pre-
dict children’s sleep problems. Dev Psy-
chobiol 46:307–317
28. El-Sheikh M, Buckhalt JA, Mize J,Acebo
C (2006) Marital conflict and disrup-
tion of children’s sleep. Child Develop-
ment 77(1):31–43
29. Espie CA (2002) Insomnia: conceptual
issues in the development, persistence,
and treatment of sleep disorder in
adults. Annu Rev Psychol 53:215–243
30. Farmer MY, Singer HS, Mellits ED, Hall
D, Charney E (1987) Neurobehavioral
sequelae of minor head injuries in
children. Pediatr Neurosci 13:304–308
31. Felitti VJ, Anda RF, Nordenberg D, Wil-
liamson DF, Spitz AM, Edwards V, Koss
MP, Marks JS (1998) Relationship of
childhood abuse and household dys-
function to many of the leading causes
of death in adults: the adverse child-
hood experiences (ACE) study. Am J
Prev Med 14(4):245–258
32. Finzi-Dottan R, Karu T (2006) From
emotional abuse in childhood to psy-
chopathology in adulthood: a path me-
diated by immature defense mecha-
nisms and self-esteem. J Nerv Ment Dis
194:616–621
33. Fisher BE, Rinehart S (1990) Stress,
arousal, psychopathology and tempera-
ment: a multidimensional approach to
sleep disturbances in children. Pers In-
divid Diff 11:431–438
34. Ford DE, Kamerow DB (1989) Epide-
miologic study of sleep disturbances
and psychiatric disorders: an opportu-
nity for prevention? JAMA 262:
1479–1484
35. Gais S, Born J (2004) Declarative mem-
ory consolidation: mechanisms acting
during human sleep. Learn Mem 11(6):
679–685
36. Garfield PL (1987) Nightmares in the
sexually abused female teenager. Psy-
chiatr J Univ Ottawa 12:93–97
37. Glod CA,Teicher MH,Hartman CR,Ha-
rakal T (1997) Increased nocturnal ac-
tivity and impaired sleep maintenance
in abused children. J Am Acad Child
Adolesc Psychiatry 36(9):1236–1243
38. Goldston DB,Turnquist DC,Knutson JF
(1989) Presenting problem of sexually
abused girls receiving psychiatric servi-
ces. J Abnorm Psychol 98:314–317
39. Goodwin J (1988) Post-traumatic
symptoms in abused children. J Trauma
Stress 1:475–488
40. Goodwin RD, Stein MB (2004) Associa-
tion between childhood trauma and
physical disorders among adults in the
United States. Psychol Med 34:509–520
41. Greenberg R, Pearlman C (1975) REM
sleep and the analytic process: a psy-




101_110_Bader_Somnologie_299  09.05.2007  13:01 Uhr  Seite 108
Trauma and Sleep 109
42. Gregory AM, Caspi A, Moffitt TE, Poul-
ton R (2006) Family conflict in child-
hood: a predictor of later insomnia.
Sleep 29:1063–1067
43. Gregory AM, Eley TC, O’Connor TG,
Rijsdijk FV, Plomin R (2005) Family in-
fluences on the association between
sleep problems and anxiety in a large
sample of pre-school aged twins. Pers
Indiv Diff 39:1337–1348
44. Halliday G (1987) Direct psychological
therapies for nightmares: A review. Clin
Psychol Rev 7:501–523
45. Harvey AG (2002) A cognitive model 
of insomnia. Behav Res Therap 40:
869–893
46. Harvey AG, Jones C, Schmidt DA (2003)
Sleep and posttraumatic stress disor-
der: a review. Clin Psychol Rev 23:
377–407
47. Hilton DJ (1984) Characteristics of
adult psychosexual functioning in
women sexually abused during child-
hood. University of Houston: Disser-
tation
48. Janson C, Gislason T, De Backer W,
Plaschke P, Björnsson E, Hetta J,
Kristbjarnason H (1995) Prevalence of
sleep disturbances among young adults
in three European countries. Sleep
18:589–597
49. Jensen PS, Shaw J (1993) Children as
victims of war: Current knowledge and
future research needs. J Am Acad Child
Adolesc Psychiatry 32:697–708
50. Kaufman Y, Tzischinsky O, Epstein R,
Etzioni A, Lavie P, Pillar G (2001) Long-
term sleep disturbances in adolescents
after minor head injury. Pediatric Neu-
rology 24(2):129–134
51. Koulack D, Nesca M (1992) Sleep pa-
rameters of type A and B scoring
college students. Percept Motor Skills
74:723–726
52. Krakow B, Hollifield M, Johnston L,
Koss M, Schrader R, Warner TD, Tand-
berg D, Lauriello J, McBride L, Cutchen
L, Cheng D, Emmons S, Germain A, Me-
lendrez D, Sandoval D, Prince H (2001)
Imagery rehearsal therapy for chronic
nightmares in sexual assault survivors
with posttraumatic stress disorder.
JAMA 286:537–545
53. Kramer M (1991) The nightmare: A fai-
lure in dream function. Dreaming 1(4):
277–285
54. Kravitz M, McCoy BJ, Tompkins DM,
Daly W, Mulligan J, McCauley RL, Rob-
son MC, Herndon DN (1993) Sleep dis-
orders in children after burn injury. J
Burn Care Rehabil 14:83–90
55. Lavie P (2001) Sleep disturbances in the
wake of traumatic events. N Engl J Med
345:1825–1832
56. Liu X, Sun Z, Uchiyama M, Shibui K,
Kim K, Okawa M (2000) Prevalence and
correlates of sleep problems in Chinese
schoolchildren. Sleep 23:1053–1062
57. Mellman TA, Kulick-Bell R,Ashlock LE,
Nolan B (1995) Sleep events among
veterans with combat-related post-
traumatic stress disorder.Am J Psychia-
try 152:110–115
58. Mindell JA (1993) Sleep disorders in
children. Health Psychol 12:151–162
59. Moore MS (1989) Disturbed attach-
ment in children: a function in sleep di-
sturbance, altered dream production
and immune dysfunction. Not safe to
sleep: chronic sleep disturbances in an-
xious attachment. J Child Psychother
15:99–111
60. Morin CM (1993) Insomnia – Psycho-
logical Assessment and Management.
Guilford Press, New York
61. Neylan TC, Marmar CR, Metzler TJ,
Weiss DS, Zatzick DF, Delucchi KL, Wu
RM, Schoenfeld FB (1998) Sleep distur-
bances in the Vietnam generation: find-
ings from a nationally representative
sample of male Vietnam veterans. Am J
Psychiatry 155:929–933
62. Noll JG, Trickett PK, Susman EJ, Put-
nam FW (2006) Sleep disturbances and
childhood sexual abuse. J Pediatr Psy-
chol 31:469–480
63. North CS, Nixon S, Shariat S, Mallonee
S, McMillen JC, Spitznagel EL, Smith
EM (1999) Psychiatric disorders among
survivors of the Oklahoma City bomb-
ing. JAMA 282:755–762
64. Ohayon MM, Shapiro CM (2000) Sleep
disturbances in psychiatric disorders
associated with posttraumatic stress
disorder in the general population.
Compr Psychiatry 41:469–478
65. Pillar G, Averbooch E, Katz N, Peled N,
Kaufman Y, Shahar E (2003) Prevalence
and risk of sleep disturbances in ado-
lescents after minor head injury. Pedi-
atric Neurology 29:131–135
66. Pillar G, Malhotra A, Lavie P (2000)
Post-traumatic stress disorder and
sleep what a nightmare. Sleep Med Rev
4:183–200
67. Pynoos RS, Frederick C, Nader K, Ar-
royo W, Steinberg A, Eth S, Nunez F,
Fairbanks L (1987) Life threat and post-
traumatic stress in school-age children.
Arch Gen Psychiatry 44:1057–1063
68. Pynoos RS, Goenjian A, Tashjian M, Ka-
rakashian M, Manjikian R, Manoukian
G, Steinberg AM, Fairbanks LA (1993)
Post-traumatic stress reactions in child-
ren after the 1988 Armenian earth-
quake. Br J Psychiatry 163:239–247
69. Raviv A, Klingman A (1983) Children
under stress. In Breznitz S: Stress in Is-
rael.Van Nostrand Reinhold, New York,
pp 138–162
70. Richman N (1987) Surveys of sleep dis-
orders in children in a general popula-
tion. In: Guilleminault G (ed) Sleep and
its disorders in children. Raven Press,
New York
71. Rimsza ME, Berg RA, Locke C (1988)
Sexual abuse: Somatic and emotional
reactions. Child Abuse Negl 12:201–208
72. Rofe Y, Lewin I (1982) The effect of war
environment on dreams and sleep
habits. In: Spielberger CD, Sarason IG,
Milgram NA (eds) Stress and anxiety.
Vol. 8, Hemisphere, Washington, pp 
59–75
73. Rosen J, Reynolds CF,Yeager AL, Hoack
PR, Horwitz LF (1991) Sleep disturban-
ces in survivors of the Nazi Holocaust.
Am J Psychiatry 148:62–66
74. Sadeh A (1994) Assessment of interven-
tion for infant night waking: Parental
reports and activity-based home moni-
toring. J Consult Clin Psychol 62:63–98
75. Sadeh A (1996a) Evaluating night wak-
ings in sleep-disturbed infants: A meth-
odological study of parental reports
and actigraphy. Sleep 19:757–762
76. Sadeh A (1996b) Stress, trauma and
sleep in children. Child and Adolescent
Psychiatric Clinics of North America 5:
685–700
77. Sadeh A, Anders TF (1993) Infant sleep
problems: origins, assessment, inter-
vention. Infant Ment Health J 14:17–43
78. Sadeh A, Hayden RM, McGuire J, Sachs
H, Civita R (1994a) Somatic, cognitive
and emotional characteristics of abus-
ed children hospitalized in a psychiat-
ric hospital. Child Psychiatry Hum Dev
24:191–2000
79. Saheh A, Lavie P, Scher A (1994b) Ma-
ternal perceptions of temperament of
sleep-disturbed toddlers. Early Educ
Dev 5:311–322
80. Sadeh A, McGuire JPD, Sachs H, Seifer
R, Tremblay A, Civita R, Hayden RM
(1995) Sleep and psychological charac-
teristics of children on a psychiatric in-
patient unit. J Am Acad Child Adolesc
Psychiatry 34(6):813–819
81. Sadeh A, Raviv A, Gruber R (2000) Sleep
patterns and sleep disruptions in
school-age children. Dev Psychol 36(3):
291–301
82. Schaefer CE (1990) Night waking and
temperament in early childhood. Psy-
chol Rep 67:192–194
83. Schredl M (2001) Körper-Seele-Inter-
aktion: Trauminhalt und Physiologie
des REM-Schlafes. Verhaltenstherapie
und Verhaltensmedizin 22:137–151
84. Shannon MP, Lonigan CJ, Finch AJ Jr,
Taylor CM (1994) Children exposed to
disaster. I. Epidemiology of post-trau-
matic symptoms and symptom profiles.
J Am Acad Child Adolesc Psychiatry
33:80–93
85. Spertus IL, Yehuda R, Wong CM, Halli-
gan S, Seremitis SV (2003) Childhood
emotional abuse and neglect as predic-
tor of psychological and physical symp-
toms in women presenting to primary
care practice. Child Abuse Negl 27:
1247–1258
Somnologie 2 2007
101_110_Bader_Somnologie_299  09.05.2007  13:01 Uhr  Seite 109
110 K. Bader and V. Schäfer
86. Stoddard FJ, Chedekal DS, Shakun L
(1996) Dreams and nightmares of
burned children. In Barrett D: Trauma
and dreams. Harvard University Press,
Cambridge, pp 25–45, 252–253
87. Terr LC (1981) Psychic trauma in child-
ren: Observations following the Chow-
chilla schoolbus kidnapping. Am J Psy-
chiatry 138:14–19
88. Terr LC (1983a) Chowchilla revisited:
The effects of psychic trauma four years
after a schoolbus kidnapping.Am J Psy-
chiatry 140:1543–1550
89. Terr LC (1983b) Life attitudes, dreams
and psychic trauma in a group of “nor-
mal” children. J Am Acad Child Psy-
chiatry 22:221–230
90. Terr LC, Bloch DA, Michel BA, Shi H,
Reinhardt JA, Metayer S (1999) Child-
ren’s symptoms in the wake of challen-
ger. A field study of distant-traumatic
effects and an outline of related condi-
tions. Am J Psychiatry 156:1536–1544
91. Thoman EB (1990) Sleeping and wak-
ing states in infants: a functional per-
spective. Neurosci Biobehav Rev 14:
93–197
92. Van der Kolk BA, Blitz R, Burr W, Sherry
S, Hartmann E (1984) Nightmares and
trauma: a comparison of nightmares af-
ter combat with lifelong nightmares in
veterans. Am J Psychiatry 141:187–190
93. Van Tassel EB (1985) The relative influ-
ence of child and environmental char-
acteristics on sleep disturbances in the
first and second year of life. J Dev Behav
Pediatr 6:81–86
94. Weissbluth M, Davis T, Poncher J (1984)
Night waking in 4- to 8-month-old in-
fants. J Pediatr 104:477–480
95. Weissbluth M, Liu K (1983) Sleep pat-
terns, attention span and infant tempe-
rament. J Dev Behav Pediatr 4:34–36
96. Williamson DF, Thompson TJ,Anda RF,
Dietz WH, Felitti V (2002) Body weight
and obesity in adults and self-reported
abuse in childhood. Int J Obes 26:
1075–1082
97. Yehuda R (2004) Risk and resilience in
posttraumatic stress disorder. J Clin
Psychiatry 65(Suppl. 1):29–36
98. Zuckerman B, Stevenson J, Baily V
(1987) Sleep problems in early child-
hood: continuities, predictive factors,
and behavioural correlates. Pediatrics
80:664–671
99. Zulley J, Hajak G (2005) Grundlegendes
Wissen über den Schlaf. Verhaltensthe-
rapie DOI: 10.1159/000089184
Somnologie 2 2007
101_110_Bader_Somnologie_299  09.05.2007  13:01 Uhr  Seite 110
